The segment inversion site of herpes simplex virus type 1 adopts a novel DNA structure.
The 12-base pair (bp) tandem direct repeat sequences (DR2) at the joint region (a sequence) of herpes simplex virus type 1 (strain F) adopt a new type of DNA conformation under the influence of negative supercoiling. The novel conformation is dependent on the number of the DR2 repeats; the 19 mer (228 bp total) and the 14 mer (168 bp) readily form the alternate structure whereas pentamer, trimer, and dimer repeats show somewhat different properties. S1 and P1 nuclease studies reveal that the new conformation has a major structural aberration at its center and conformational periodicities which are not identical on the complementary strands. Also, the effect of salt and pH, the location of reaction with bromo- and chloroacetaldehyde, the type of sequence (direct repeat) involved, and the nature and extent of supercoil-induced relaxations demonstrate that this structure differs from previously recognized conformations including left-handed Z helices, cruciforms, bent DNA, and slipped structures. We propose the existence of a novel conformation, anisomorphic DNA, with different structures on the complementary strands which elicit a structural aberration at the physical center of the tandem sequences. Since the oligopurine X oligopyrimidine sequence may be inherently inflexible, this supercoil-induced structural change and the physical stress on these inserts in recombinant plasmids tend to deform (crack) the DR2 sequences at their centers. Possible roles for anisomorphic DNA in the functions of this segment of intense biological activity are proposed.